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SELECTED  BIBLIOGRAPHY  ON  THE  APPLICATIONS  OF  ELECTRICITY 
IN  FISHERY  SCIENCE 


Applications  of  electricity  in  commercial  fishing,  in  fish-salvage 
operations,  and  as  a  research  tool  are  growing  rapidly  in  importance. 
Unfortunately,  it  has  been  difficult  for  investigators  to  review  pro- 
gress and  accomplishments  in  this  field  since  the  literature,  although 
fairly  extensive,  is  widely  scattered.  Furthermore,  knowledge  of  a 
rather  complex  array  of  technical  subjects  in  (among  others)  the  fields 
of  physiology,  fishery  biology,  electronics,  and  electrical  engineering 
has  been  required  for  the  development  of  successful  applications.  In- 
vestigators have,  therefore,  been  hampered  frequently  by  a  lack  of  fa- 
miliarity with  the  literature  outside  their  immediate  field  of  special- 
ization. It  is  the  purpose  of  this  publication  to  present  a  selected 
list  of  technical,  semi-popular,  and  popular  reports,  both  published 
and  unpublished,  which  may  prove  useful  to  those  who  are  attempting  to 
apply  electricity  to  a  specific  fishery  problem. 

•  This  bibliography  includes  reports  appearing  through  the  calendar 
year  1953  which  are  directly  or  indirectly  related  to  the  application 
of  electric  current  in  or  to  the  water  for  the  purpose  of  influencing 
or  controlling  fish  movement  or  for  capturing  fishes  or  other  aquatic 
organisms.  Similar  uses  of  light  and  sound  are  not  included.  Cover- 
age of  the  literature  on  fundamental  researches  of  the  reactions  of 
fishes  to  electrical  stimuli  is  comprehensive.  A  selection  of  refer- 
ences in  the  general  field  of  electrophysiology  and  on  the  reactions 
of  organisms  other  than  fishes  to  electrical  stimulation  is  included. 
Further  information  on  the  reactions  of  plant  and  animal  tissues  and 
of  whole  organisms  (other  than  fishes)  to  electrical  stimuli  may  be 
had  by  consulting  extensive  bibliographies  presented  in  the  following 
papers  cited  in  this  report:  Gerard  19U2;  Scheminzky  1923}  Scheminzky, 
Scheminzky,  and  Bukatsch  19U1;  and  Wallengren  1903a. 

Coverage  of  technical  and  popular  accounts  of  specific  applica- 
tions of  electricity  in  fishery  science  is  likewise  comprehensive;  both 
engineering  and  biological  considerations  are  contained  in  some  of 
these  reports.  Further  selected  reports  have  been  included  which  may 
be  of  aid  in  instrumentation  or  which  describe  useful  test  instruments. 
A  few  papers  are  cited  which  discuss  the  general  subject  of  electro- 
static fields;  others  describe  the  characteristics  of  electrical  fields 
in  fluid  media.  Articles  dealing  specifically  with  the  characteristics 
of  electrical  fields  in  natural  waters  and  the  modifying  effects  of 
varying  natural  conditions  on  these  fields  appears  non-existent.  Some 
information  may  be  gleaned,  however,  from  several  of  the  reports  cited 
herein  which  are  concerned  primarily  with  other  topics. 

In  addition  to  the  reference  material  previously  indicated,  a 
separate  list  is  presented  of  patents  granted  by  the  United  States 


Patent  Office  which  are  pertinent  to  the  subject  of  this  report.  This 
list  is  the  product  of  an  investigation  conducted  by  the  legal  firm  re- 
tained by  Cook  Research  Laboratories,  Inc.,  Chicago,  Illinois,  while 
under  contract  to  the     Fish  and  Wildlife  Service.      Presumably 
it  records,  among  the  several  arts  included,  the  most  significant  pat- 
ents granted  for  "fish  screens"  and  similar  devices  through  the  calen- 
dar year  1950 .  A  subsequent  search  indicated  that  no  further  patents 
of  this  type  were  granted  at  least  through  155>2. 

Nearly  all  of  the  citations  presented  have  been  checked  for  accur- 
acy by  comparison  with  the  original  articles  or  with  suitable  reproduc- 
tions (photostats,  microfilms,  ....);  five  papers  for  which  originals 
could  not  be  located  were  checked  against  typewritten  "record"  copies. 
Those  citations  not  verified  by  one  of  the  two  procedures  are  identified 
by  an  asterisk  (*).  Transliterations  and  translations  of  citations  in 
Russian  and  Japanese  have  been  verified  by  experts  in  those  languages. 

Several  inconsistencies  that  will  be  apparent  in  the  method  of  ci- 
tation have  been  introduced  to  facilitate  the  location  of  the  periodicals 
involved.  City  of  publication  is  not  usually  given.  It  is  included, 
however,  for  those  foreign  journals  that  are  entered  in  the  catalogs  of 
certain  libraries  under  place  of  publication.  For  some  trade  journals 
and  non-technical  publications,  the  date  of  the  particular  issue  cited 
is  given  since  that  information  is  frequently  more  helpful  than  a  know- 
ledge of  volume  and  issue  number. 

Following  citations,  references  are  given  to  known  abstracts, 
summaries,  reviews,  reprintings,  and  available  translations.  Most 
summaries,  reviews,  and  reprintings  indicated  in  these  annotations  are 
not  cited  elsewhere  in  the  body  of  the  bibliography.  Abstract  systems 
referred  to  are  as  follows: 

(1)  Biological  Abstracts,  University  of  Pennsylvania,  Phila.,  Pa. 

(2)  Commercial  Fisheries  Abstracts,  U.  S.  Dept.  of  the  Interior, 

Fish  and  Wildlife  Service,  Washington,  D.  C. 

(3)  World  Fisheries  Abstracts,  Food  and  Agriculture  Organization 

of  the  United  Nations,  Rome,  Italy. 

Desirable  as  it  might  be  to  subdivide  this  bibliography  into  sec- 
tions under  various  subjects,  that  procedure  proved  impractical.  Many 
of  the  references  deal  with  a  considerable  diversity  of  subject  matter. 
Any  attempt  at  subdivision  accordingly  would  entail  an  unreasonable 
amount  of  repetition  or  cross-referencing. 


PART  I 


Published  reports 


Abe,  Noboru 
1935. 


Galvanotropism  of  the  catfish:  Parasiluris  asotus  (Linnl). 
The  Sci.  Repts.  of  the  Tohoku  Imperial  Univ.  (Sendai,  Japan J, 
Fourth  Series  (Biology),  Vol.  9,  No.  I4,  pp.  393-U06. 

Biol.  Abstr.  5573,  1936. 


Adler,  Peter 

1932.  Die  Beeinflussung  der  Galvanotaxis  und  Galvanonarkose 
bei  Fischen  durch  Narkotica  und  Coffein. 
Pfliigers  Arch  f.  d.  ges.  Physiol.,  Bd.  230,  Ss.  113-128. 


Adler,  Peter,  and  Claudia  Hradecky 

1936.  Die  Galvanonarkose  als  Prufmittel  fiir  den  Wirkungsverlauf 
von  Hypnoticis  und  Narcoticis  beiir.  Frosch. 

Naunyn-Schmiedebergs  Arch.  f.  Experiment.  Pathol,  u.  Pharmokol., 
Bd.  181,  Hefte  5  u.  6,  Ss.  5U--552. 

Biol.  Abstr.  8536,  1937. 


Alliaud,  Charles,  and  Fr.  Vies. 

1911.  Electrocution  des  poissons  et  stability  hydrostatique. 

Comptes  Rendus  hebdom.  Acad,  des  Sci.  (Paris),  Tome  152, 
pp.  1627-1629. 


Anonymous 

1921a.  An  electric  fish  barrage. 

Pacif.  Marine  Review,  Vol.  18,  No.  10  (Oct.  1921),  p.  575. 


1921b.  Electric  fish  barrage. 

Literary  Digest,  Vol.  71,  No.  9,  p.  23. 


1922.  Electric  fish  screen. 

Calif.  Fish  and  Game,  Vol.  8,  No.  2,  p.  120. 


1923.  Electric  fishstcps. 

Washington  Dept.  of  Fisheries  and  Game,  1st  Bien.  Rept.  of 
State  Supervisor  of  Game  and  Game  Fish,  1921-1922,  pp.  23-2U. 


Anonymous  (continued) 

1926a.  A  recent  experiment  with  electric  fish  screens. 

Pacif.  Fisherm.,  Vol.  21*,  No.  12  (Nov.  1926),  pp.  13-ll|, 


1926b.  Electricity  forces  fish  to  use  safety  ladders. 
Pop.  Mech.,  Vol.  1*6,  No.  5  (Nov.  1926),  p.  733. 


1929.  Shocking  fish  as  a  hydro-plant  aid. 

Power  Plant  Eng.,  Vol.  33,  No.  1  (Jan.  1,  1929),  p.  75. 


1930a.  Angle  elektrisch!  Aber  nur  mit  Erlaubnis. 

Allg.  Fischerei-Zeitung,  Jahrg.  55,  Nr.  22,  S.  36U. 


1930b.  Fish  screen  research  sees  further  progress. 
Pacif.  Fisherm.,  Vol.  28,  No.  k,   pp.  17-18. 


1932.  Electric  fish  screen  gives  effective  protection. 

Electrical  West,  Vol.  68,  No.  5  (Kay  1932),  p.  250. 


193h»     Versuche  mit  elektrischem  Fischen. 

Fischerei-Zeitung,  Bd.  37,  Nr.  1*3,  3.  729. 


1936.  Trapping  eels  by  electricity;  experiments  in  Northern 
Ireland. 
Fish  Trades  Gaz.,  Vol.  5U,  No.  2763  (May  9,  1936),  p.  25- 


19b.2.  Burkey  electric  fish  screen  installed  by  Sierra  Pacific. 
Electrical  West,  Vol.  89,  No.  3  (Sept.  19l2),  p.  92. 


19u5a»  An  electronic  fence  for  fish. 

Westinghouse  Engineer,  Vol.  5,  No.  5,  p.  lU7< 


19ii5b.  Electric  fence  for  fish. 

Electronics  Digest,  No.  2,  p.  3U. 


19U5c.  Electronic  fence  keeps  fish  out  of  power  canal. 
Power,  Vol.  89,  No.  5  (Kay  19U5),  p.  322. 


Anonymous  (continued) 

-*19l*5d»  Fence  for  fish. 

Westinghouse  Newsfront,  Vol.  1,  No.  U  (July  191*5),  p.  ?• 


191*6.  Electronic  control  of  fish  fence. 

Electronics,  Vol.  19,  No.  3  (Kar.  191*6),  p.  16U. 

19U7.  Charged  screens  prevent  mass  destruction  of  fish. 

Civil  Engineering,  Vol.  17,  No.  9  (Sept.  191*7),  Vol.  p. 


p.  535- 


19l*9a.  Electric  screen  diverts  fish  from  hydro  plant. 

Electrical  World,  Vol.  131,  No.  1  (Jan.  1,  19li9),  p.  56. 


19l*9b.  Fiske  med  lys  og  elektrisitet. 

Fiskets  Gang  (Bergen),  35  arg.,  Nr.  Ul*  (Nov.  10,  191*9), 
p.  508. 


19l*9c.  Norwegians  develop  new  electric  whale  gun. 

Foreign  Commerce  Weekly,  Vol.  36,  No.  11,  p.  3h> 


*19l*9d.  Om  at  Lokke  Fisk  i  Garnet. 

Fiskeribladet,  Ulst  Yr.,  No.  8,  p.  161*. 

FAO  World  Fish.  Abstr.,  Kar. -Apr.  1950. 


19l*9e.  Revolution  in  fishing  technique ;   Electric  method  prospects 
for  herring  operations. 

The  Fishing  News  (Gt.  Brit.),  Vol.  37,  No.  1906  (Oct.  22, 
191*9),  p.  12. 

FAO  World  Fish.  Abstr.,  Jan. -Feb.  1950. 

19U9f.  Tubes  guide  fish. 

Electronics,  Vol.  22,  No.  8  (Aug.  191*9),  p.  151*. 

1950a.  Catching  fish  by  electricity. 

Discovery  (London),  Vol.  11,  No.  1  (Jan.  1950),  p.  29. 

Comments  on  development  of  a  combination  fish  pump  and 
electrofishing  device  described  by  Chernigin  191*9. 


Anonymous  (continued) 

1950b.  Control  of  fish  schools  by  electronics. 

West.  Fisheries,  Vol.  39,  No.  6  (Mar.  1950),  pp. 


U8-U9. 


1950c.  Electric  control  of  fish  behavior. 

Pacif.  Fisherm.,  Vol.  U8,  No.  13,  pp.  U9-50. 

FAO  World  Fish.  Abstr.,  May-Jun.  1952. 


1950d.  Electrical  fishing  experiments  without  a  net. 

U.  S.  Dept.  Int.,  Fish  and  Wildl.  Serv.,  Comm.  Fish.  Rev., 
Vol.  12,  No.  7,  pp.  51-52. 

Text  reprinted  under  same  title  in:  Comm.  Fish.  Abstr., 
Vol.  3,  No.  12,  p.  9. 


1950e.  Electrical  stimulation  of  fish  in  sea  water. 

Calif.  Dept.  of  Fish  and  Game,  Marine  Res.  Comm.,  Calif. 
Coop.  Sardine  Res.  Program,  Prog.  Rept.  1950,  pp.  U6-U7. 


1950f .  Elektrofischerei  im  Meere? 

Fischereiwelt,  Jahrg.  1,  Heft  3,   Ss.  33-37- 

A  symposium  composed  of  the  following  articles: 

(1)  Die  Anwendung  elektrophysiologischer  Wirkungen  fur 
den  Fischfang  im  Meere,  by  H.  Peglow,  pp.  33-3hj 

(2)  Erfahrungen  mit  der  Elektrofischerei  in  Binnen- 
gewassern,  by  W.  Denzer,  pp.  3U-35; 

(3)  Elektrische  Waltotung,  by  Kurt  Schubert,  pp.  35-36; 
(k)   Zur  Praxis  der  elektrischen  Waltotung,  by  W.  Reichert, 

pp.  36-37. 
Refer  to  following  citations  for  English  versions  of  these 
articles:  Denzer  19U9,  Peglow  19U9,  Reichert  19U9,  and 
Schubert  19U9. 


1950g.  Fish  population  is  tabulated  scientifically  [with  "electric 
shocking  machine "J. 
Pop.  Kech.,  Vol.  93,  No.  5  (May  1950),  p.  78. 


Anonymous  (continued) 

1950h.  The  application  of  electro-physiological  effects  for  fish- 
ing in  the  sea;  a  new  method  now  being  tested  in  Germany. 
Peruvian  Times,  Special  Fisheries  Number,  Dec.  1-8,  1950, 
p.  32. 

Typewr.  copy  of  article  on  file,  3ranch  of  Fishery  Biology, 
Fish  and  Wildl.  Serv. 


195>la.  Catching  tuna  with  electrified  hooks. 

U.  S.  Dept.  Int.,  Fish  and  Wildl.  Serv.,  Comm.  Fish.  Rev., 
Vol.  13,  No.  10,  p.  25- 

Summary  of  a  report  in:  *Dansk  Fiskeritidende,  Sept.  lU,  1951 • 
Text  of  summary  reprinted  under  title  "German  Federal  Republic 
catching  tuna  with  electrified  hooks"  in:  Comm.  Fish.  Abstr., 
Vol.  5,  No.  1,  p.  3. 


195lb.  Electric  fishing  net  predicted  for  ocean. 
Sci.  News  Letter,  Vol.  60,  No.  8,  p.  127. 

Reprinted  under  title  "Electric  fishing  net  is  predicted" 
in:  Sci.  Digest,  Vol.  30,  No.  $,   p.  ul;.  1951. 


1951c.  Electro-fishing  used  to  reduce  coarse  rough  fish  in  Emmer 
River . 

U.  S.  Dept.  Int.,  Fish  and  Wildl.  Serv.,  Comm.  Fish.  Rev., 
Vol.  13,  No.  1,  pp.  5U-55. 


195ld.  Fishing  with  electric  current. 

Fisheries  Newsletter  (Australia),  Vol.  10,  No.  6,  pp.  11-13. 


1951e.  Status  of  electrical  fishing  experiments. 

U.  S.  Dept.  Int.,  Fish  and  Wildl.  Serv.,  Comm.  Fish.  Rev., 
Vol.  13,  No.  1,  pp.  51-52. 


195lf.  Use  of  shielding  cable  in  electric  fish-shocking  devices. 
U.  S.  Dept.  Int.,  Fish  and  Wildl.  Serv.,  Prog.  Fish-Cult., 
Vol.  13,  No.  2,  p.  98. 


Anonymous  (continued) 

195lg.  Vessel  equipped  with  deep-sea  electrical  fishing  device. 

U.  S.  Dept.  Int.,  Fish  and  Wildl.  Serv.,  Comm.  Fish.  Rev., 
Vol.  13,  No.  1,  pp.  53-5U. 

Comm.  Fish.  Abstr.,  Vol.  h}   No.  6,  p.  9. 


1952a.  Atomic  fish  magnet. 

World  Fishing  (London),  Vol.  1,  No.  2,  p.  51, 


1952b.  Behavior  [of  sardines]  in  an  electrical  field. 

Calif.  Dept.  of  Fish  and  Game,  Marine  Res.  Comm.,  Calif, 
Coop.  Sardine  Res.  Program,  Prog.  Rept.:  1  Jan.  1951  to 
30  June  1952,  pp.  22-23.  * 


1952c.  Electric  fishing. 

Pop.  Mech.,  Vol.  97,  No.  2  (Feb.  1952),  p.  96. 


1952d.  Electric  harpoon  new  development. 

Fisheries  Newsletter  (Australia),  Vol.  11,  No.  2,  p.  23 < 


1952e.  Electric  tuna  fishing. 

Atlan.  Fisherm.,  Vol.  33,  No.  9  (Oct.  1952),  p.  9. 

Text  reprinted  'under  same  title  in:  Comm.  Fish.  Abstr., 
Vol.  6,  No.  1,  p.  1;  see  also  FAO  World  Fish  Abstr.,  July- 
Aug.  1953. 


1952f.  Electric  tuna  fishing  successful. 

U.  3.  Dept.  Int.,  Fish  and  Wildl.  Serv.,  Comm.  Fish.  Rev., 
Vol.  1U,  No.  10,  p.  75. 

FAO  World  Fish.  Abstr.,  July-Aug.  1953. 


1952g.  Electrical  fish  guiding  tests  reach  2nd  phase. 

Pacif.  Fisherm.,  Vol.  50,  No.  11  (Oct.  1952),  p.  55- 

Reprinted  under  subtitle  "Guiding  salmon"  ins  Fisheries 
Newsletter  (Australia),  Vol.  12,  No.  5,   p.  15.  1952. 


Anonymous  (continued) 

lQ52h.  Electrical  tuna  fishing. 

National  Canner's  Assoc,  Fishery  Information  Bull., 
Sept.  19,  1952,  pp.  217-218. 

1952i.  Electro-fishing  opens  to  commercial  fisheries. 

Canadian  Fisherm.,  Vol.  39,  No.  3  (March  1952),  p.  lli. 


1952 j.  First  tests  of  German  vessel  equipped  for  electro-fishing. 
U.  S.  Dept.  Int.,  Fish  and  Wildl.  Serv.,  Comm.  Fish.  Rev., 
Vol.  lh,  No.  6,  p.  39. 

Summary  of  a  report  in:  -*Fiskaren,  Apr.  23,  1952. 


1952k.  German  electrofishing  trials. 

World  Fishing  (London),  Vol.  1,  No.  5*  P«  165 • 

Reprinted  under  subtitle  "Herring  test"  in:  Fisheries 
Newsletter  (Australia),  Vol.  12,  No.  5,  p.  15.  1953. 


1952L.  Method  for  electric  catching  of  salt-water  fish. 

Atlan.  Fisherm.,  Vol.  32,  No.  12  (Jan.  1952),  pp.  18,  38-39. 

Comm.  Fish.  Abstr.,  Vol.  5,  No.  U,  p.  11 • 
Reprinted  in  Spanish  under  title  "Metodo  para  la  captura 
electrica  de  los  peces  de  agua  salada"  in:  Espana  Pesquera, 
Vol.  3,  No.  26,  pp.  1U-15.  1952. 


1952m.  Russia  claims  fishing  without  nets,  using  a  pump,  is  possible. 
Fishing  Gaz.,  Vol.  69,  No.  12,  pp.  Ii8,  U7 - 

Comments  on  article  by  Chernigin  19U9. 


1952n.  Tests  on  electro-fishing. 

Atlan.  Fisherm.,  Vol.  33,  No.  6  (July,  1952),  p, 


1953a.  Electric  control  of  salmon  and  sea  trout. 

Salmon  and  Trout  Mag.,  No.  139,  pp.  189-191. 


Anonymous  (continued) 

1953b.  Electrical  control  of  fish  movements. 

Engineering  (London),  Vol.  175,  No.  U5U2  (Feb.  13,  1953), 
p.  203. 


1953c.  Electrical  devices  for  controlling  the  movements  of 
anadromous  fish. 
Nature,  Vol.  171,  No.  U353,  pp.  591-592. 


1953d.  Experimenting  with  electrical  fishing. 

Atlan.  Fisherm.,  Vol.  3U,  No.  3  (Apr.  1953),  p.  26. 


1953e»  Export  of  electrical  tuna-fishing  units  planned. 

U.  S.  Dept.  Int.,  Fish  and  Wildl.  Serv.,  Coram.  Fish.  Rev., 
Vol.  15,  No.  11,  pp.  5o-5i. 


1953f «  Fisheries  revolution. 

Sci.  News  Letter,  Vol.  63,  No.  1,  p.  6. 


1953g.  Fishing  by  electricity;  excellent  results  in  Hungary. 

The  Fishing  News  (Gt.  Brit.),  No.  207U  (Jan.  17,  1953),  p.  10. 

Summary  of  this  article  under  title  "Fresh-water  electrical 
fishing  experiments"  in:  U.  S.  Dept.  Int.,  Fish  and  Wildl. 
Serv.,  Comm.  Fish.  Rev.,  Vol.  15,  No.  3,  p.  50.  1953. 


1953h.  New  claims  for  electro-fishing. 

Fisheries  Newsletter  (Australia),  Vol.  12,  No.  5,  pp.  12-13, 

15. 

A  review  of  series  of  articles,  much  of  it  by  verbatim  re- 
printing; principle  article  reviewed  is:  Anon.  1952L. 


Applegate,  Vernon  C,  Bernard  R.  Smith,  and  Willis  L.  Nielsen 

1952.  Use  of  electricity  in  the  control  of  sea  lampreys:  Electro- 
mechanical weirs  and  traps  and  electrical  barriers. 
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